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Abstract Of JP2001 348542 

PROBLEM TO BE SOLVED: To obtain a heat- 
releasing sheet capable of fixation between a 
heat source and a heat sink such as aluminum 
cooling fin and excellent In heat- releasing 
performance. SOLUTiON: This heat-releasing 
sheet is obtained by bonding a pressure- 
sensitive adhesive layer onto part or the whole of 
the surface of a silicone heat-releasing sheet; 
wherein the pressure-sensitive adhesive layer 
preferably comprises an acrylic or urethane- 
based adhesive^ and formuiation of the pressure- 
sensitive adhesive layer with a heat-releasing 
filler is effective. 
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HEAT-RELEASING SHEET AND METHOD FOR PRODUCING THE SAME 

Claims of correspondent: US200201 1 660 Trartsiate this text 



What is claimed Is: 

1 . A heat sink sheet comprising: a silicone heat sink layer; and a pressure sensitive adhesive layer adhered 
to the whole or part of a surface of the silicone heat sink layer 

2. A heat sink sheet according to claim 1 , wherein the pressure sensitive adhesive layer is made of an 
acrylic-containing adhesive or an urethane-containing adhesive. 

3. A heat sink sheet according to claims 1 or 2, wherein a heat sink filler is blended with the pressure 
sensitive adhesive layer. 

4. A heat sink sheet according to claims 1 or 2, wherein a primer for adhesion to silicone is applied to the 
pressure sensitive adhesive layer so that the pressure sensitive adhesive layer and the silicone heat sink 
layer are adhered to each other. 

5. A heat sink sheet according to claim 3, wherein a primer for adhesion to silicone is applied to the 

pre$sure..seosilive.Mbasj 

layer are adhered to each other. 

6. A heat sink sheet according to claims 1 or 2, wherein an adhesion imparting agent is applied to the 
silicone heat sink layer so that the pressure sensitive adhesive layer and the silicone heat sink layer are 
directly adhered to each other 

7. A heat sink sheet according to claim 3, wherein an adhesion imparting agent is applied to the silicone 
heat sink layer so that the pressure sensitive adhesive layer and the silicone heat sink layer are directly 
adhered to each other. 

8. A method of fabricating a heat sink sheet, comprising the steps of: 

interposing liquid heat sink silicone between at least two separator sheets each having a reieasing-agent- 
treated surface on which a pressure sensitive adhesive is formed; and 

applying heat to adhere the liquid heat sink silicone to a pressure sensitive adhesive layer by bridge 
bonding, thereby forming a sheet. 

9. A method of fabricating a heat sink sheet, comprising the steps of: 

forming a pressure sensitive adhesive on a releasing-agent-treated sheet surface; 

coating the pressure sensitive adhesive layer surface with heat sink silicone; and 

applying heat to adhere the heat sink silicone to the pressure sensitive adhesive layer surface by bridge 

bonding. 

10. A plasma display device wherein a heat sink sheet according to claims 1 or 2 is interposed in an 

intimately adhered state between a plasma display panel and a heat sink plate, and the plasma display 
panel and the heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet, 

1 1 . A plasma display device wherein a heat sink sheet according to claim 3 is interposed in an intimately 
adhered state between a plasma display panel and a heat sink plate, and the plasma display panel and the 
heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet. 

12. A plasma display device wherein a heat sink sheet according to claim 4 is interposed in an intimately 
adhered state between a plasma display panel and a heat sink plate, and the plasma display panel and the 
heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet. 

13. A plasma display device wherein a heat sink sheet according to claim 5 is interposed in an intimately 
adhered state between a plasma display panel and a heat sink plate, and the plasma display panel and the 
heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet. 



http://v3.espacenet.coni/textclam?DB-EPODOCMDX=JP2001348542&F=0&QPN-JP20 8/27/2008 



esp@cenet claims view 



Page 2 of 2 



14, A plasma display device wherein a heat sink sheet according to claim 6 is interposed in an intimately 
adhered state between a plasma display panel and a heat sink plate, and the plasma display panel and the 
heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet, 

15, A plasma display device wherein a heat sink sheet according to claim 7 is interposed in an intimately 
adhered state between a plasma display panel and a heat sink plate, and the plasma display panel and the 
heat sink plate are secured by the pressure sensitive adhesive layer of the heat sink sheet. 
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HEAT-RELEASING SHEET AND METHOD FOR PRODUCING THE SAME 

Description of correspondent: US200201 1 660 fransiateThts text 



BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] The present invention relates to the manufacture of films or sheets containing a polymeric 
substance, and more particularly, to a heat sink sheet which efficiently dissipates heat by being interposed 
between a heat sink such as an aiumlnum cooling fin and a heat source of electronic equipment such as a 
power transistor, a high-density integrated circuit and a plasma display pan^ (POP) In such a manner as to 
fill the gap between the heat sink and the heat source. 
[0003] 2. Description of the Related Art 

[0004] In recent years, electronic equipment has become higher and higher in performance and smaller and 
smaller in size, so that electronic parts such as semiconductors are becoming higher in density and 
function. As the density and function of the electronic equipment become higher, the electronic parts 
themselves generate a larger amount of heat. If no measures are taken against such heat, the electronic 
parts are degraded in quality and damaged. It Is, therefore^ necessary and indispensable to use an 
apparatus or a mechanism for efficiently removing heat generated from the electronic parts. 
[0005] The existing method for removing heat generated from a heat source in electronic equipment Is to 
Interpose a heat sink material between an aluminum cooling fin and a heat source of electronic equipment. 

...The±eat.sink.materiaL.usedjnJhi.s.method.js.a.sjl[ 

acrylic-containing pressure sensitive adhesive sheet, an urethane-containing pressure sensitive adhesive 
sheet or the like. These heat sink materials are of the type in which a lllier of high heat conductivity is 
blended with a soft polymeric material 

[0006] However, the above-described conventional heat sink material using a silicone heat sink grease, a 
silicone heat sink sheet or the like is superior in heat sink performance because the heat sink material is 
charged with a heat sink filler of high heat conductivity in a large amount. However, the heat sink material 
has no function of a pressure sensitive adhesive, and has the problem that the aluminum cooling fin and 
the heat source must be secured by using separate means such as screws. In addition, there is another 
problem that the silicone heat sink sheet is difficult to secure to a heat source such as a CPU, an aluminum 
cooling fin or the like during the process of manufacturing electronic equipment, 
[0007] On the other hand, the acrylic-containing pressure sensitive adhesive sheet and the urethane- 
containing pressure sensitive sheet are superior in securing performance to the silicone heat sink grease or 
the silicone heat sink sheet. However, the acrylic- and urethane-containing pressure sensitive sheets are 
remarkably low in heat conductivity compared to the silicone-containing heat sink material and has the 
problem that they cannot fully conduct heat to aluminum cooling fins and cannot be used in portions which 
generate a large amount of heat. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made In view of the above-described problems, and provides a heat 
sink sheet which can secure a heat source and a heat sink such as an aluminum cooling fin to each other 
and is superior in heat sink performance, and a fabrication method for such a heat sink sheet, as well as a 
plasma display panel using such a heat sink sheet, 

[0009] The present invention relates to a heat sink sheet which has the performance of a pressure sensitive 
adhesive and efficiently dissipates heat by being Interposed between a heat sink such as an aluminum 
cooling fin and a heat source of electronic equipment in such a manner as to fill the gap between the heat 
sink and the heat source. In accordance with one aspect of the present invention, the above-described 
object of the present invention is achieved by adhering a pressure sensitive adhesive layer adhered to the 
whole or part of a suri'ace of a silicone heat sink layer. It is desirable that the pressure sensitive adhesive 
layer Is made of an acrytic-containing adhesive or an urethane-containing adhesive, and a heat sink filler is 
advantageously blended with the pressure sensitive adhesive layer. Moreover, in the heat sink sheet 
having any of these constructions, a primer for adhesion to silicone may be applied to the pressure 
sensitive adhesive layer so that the pressure sensitive adhesive layer and the silicone heat sink layer are 
adhered to each other, or an adhesion imparting agent may be applied to the silicone heat sink layer so that 
the pressure sensitive adhesive layer and the silicone heat sink layer are directly adhered to each other, 
[0010] In accordance with another aspect of the present invention, the above-described object of the 
present invention is achieved by interposing liquid heat sink silicone between at least two separator sheets 
each having a releasing-agent-treated surface on which a pressure sensitive adhesive is formed, and 
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applying heat to adhere the liquid heat sink silicone to a pressure sensitive adhesive layer by bridge 
bonding, thereby forming a sheet Otherwise, the above-described object of the present Invention is 
achieved by forming a pressure sensitive adhesive on a releasing-agent-treated sheet surface, coating the 
pressure sensitive adhesive layer surface mih heat sink silicone, and applying heat to adhere the heat sink 
sIHcone to the pressure sensitive adhesive layer surface by bridge bonding. 

[001 1] In addition, it is possible to fabricate a plasma display device wherein a heat sink sheet according to 
the present invention is interposed in an intimately adhered state between a plasma display panel and a 
heat sink plate, and the plasma display panel and the heat sink plate are secured by the pressure sensitive 
adhesive layer of the heat sink sheet. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention will become more readily appreciated and understood from the following 
detailed description of a preferred embodiment of the present invention when taken in conjunction with the 
accompanying drawings, in which: 

[0013] FIG. 1 is a schematic cross-sectional view showing the stmcture of a heat sink sheet according to 

the present invention; 

[0014] FiG, 2 is a block diagram showing the steps of a method of manufacturing a heat sink sheet having 
a pressure sensitive adhesive formed on its one surface; 

[0015] FIG. 3 is a block diagram showing the steps of a method of manufacturing a heat sink sheet having 
pressure sensitive adhesive layers on its opposite surfaces; 

[0016] FIG. 4 is a schematic view showing one example of an apparatus for manufachjring a heat sink 
sheet according to the present invention; 

-[001 7] FiGv 5 is a view showtog a GonstrUGtion in-wh — 
is used with a CPU; and 

[0018] FIG. 6 is a view showing a construction in v\^ich a heat sink sheet according to the present invention 
is used in a plasma display panel. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] An embodiment of the present Invention will be described below in detail with reference to the 
accompanying drawings, 

[0020] FIG. 1 is a schematic cross-sectional view showing the structure of a heat sink sheet 1 according to 
the present invention. As shown in FIG. 1 , the heat sink sheet 1 is made of a silicone heat sink layer 2 and 

pressure sensitive adhesion layers 3. The pressure sensitive adhesion layers 3 mainly serves the role of 
securing the heat sink sheet 1 according to the present invention between a heat source such as electronic 
equipment and a heat sink such as an aluminum cooling fin. The heat sink layer 2 serves the role of 
efficiently conducting heat from the heat source such as electronic equipment to the heat sink. For this 
reason, each of the pressure sensitive adhesive layers 3 is adhered to the whoie or part of a different one 
of the surfaces of the heat sink layer 2. 

[0021] The heat sink layer 2 used in the present invention is a layer In which silicone rubber or silicone gel 
which is a soft polymeric material is filled with a substance of high heat conductivity as a filler, which is a 

powder such as alumina, zinc oxide, aluminum hydroxide, silicon carbide, magnesia or boron nitride. 
Regarding the number of weight parts of the filler to be blended, it is desirable that 200 or more weight 
parts of the filler is blended with 100 weight parts of silicone. 

[0022] Each of the pressure sensitive adhesive layers 3 is made of a layer in which an acrylic-containing 
pressure sensitive adhesive or an urethane-containing pressure sensitive adhesive is filled with a 
substance of high heat conductivity as a filler, which is a powder such as alumina, zinc oxide, aluminum 
hydroxide, silicon carbide, magnesia or boron nitride. Such filler of high heat conductivity corresponds to a 
heat sink filler set forth in the appended claims. The amount of the filler to be blended with each of the 
pressure sensitive adhesive layers needs to be selected within the range in which the filler does not 
degrade the adhesion performance of the pressure sensitive adhesive, and it is desirable that 300 or less 
weight parts of the filler may be blended with 100 weight parts of the pressure sensitive adhesive. 
[0023] A method of integrating the silicone heat sink layer with the acrylic-containing pressure sensitive 
adhesive layer or the urethane-containing pressure sensitive adhesive layer is to prepare a conventional 
base material such as a film or a woven fabric or an nonwoven fabric, form an acrylic-containing pressure 
sensitive adhesive and a silicone-containing pressure sensitive adhesive on the opposite surfaces of the 
base material, respectively, and stick a silicone heat sink layer to the pressure sensitive adhesive surface. 
However, this method is not desirable, because the introduction of the base material offers problems such 
as a reduction in heat conductivity, a shortage of softness, an increase in cost due to an increase in the 
complexity of a working process. To cope with this problem, the present invention makes it possible to 
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integrate a siiicone heat sink layer and a pressure sensitive adhesive layer by a method of adding an 
adhesion imparting agent to the silicone heat sink layer or by a method of applying a primer for adhesion to 
Silicone to the pressure sensitive adhesive layer and directly adhering the silicone heat sink layer to the 
pressure sensitive adhesive layer. The adhesion imparting agent to be added to silicone may use various 
kinds of silane coupling agents or KE 1800 C (trade name, manufactured by Shin-Etsu Chemical Co., Ltd,), 
and the primer may use ME 151 (trade name, manufactured by GE Toshiba Siiicones) era silane coupling 
agent which is diluted with a solvent 

[0024] The pressure sensitive adhesive layer formed on the surface of the silicone heat sink layer by such 
method provides a heat sink sheet v\^hich is soft and has the performance of a pressure sensitive adhesive 
as well as excellent heat conductivity. The heat conductivity of the entire heat sink sheet according to the 
present invention is slightly lower than the heat conductivity of the internal silicone heat sink layer. This is 
because the heat conductivity of the pressure sensitive adhesive layer with which the filler is not blended is 
low, and to resfrain a reduction in the heat conductivity, it is desirable to reduce the thickness of the 
pressure sensitive adhesive layer and blend the filler with the pressure sensitive adhesive layer in an 
allowable amount. Specifically, it is desirable to form the pressure sensitive adhesive layer and the silicone 
heat sink layer so that the thickness of the pressure sensitive adhesive layer can be made 30% or less of 
the thickness of the silicone heat sink layer. 

[0025] Incidentally, it is possible to use any kind of pressure sensitive adhesive that has adhesion 
characteristics and can be improved In heat conductivity by the addition of a filler, and the present invention 
is not to be construed as limited to only the above-described acrylic-containing pressure sensitive adhesive 
or urethane-containing pressure sensitive adhesive, 

[0026] A method of manufacturing the heat sink sheet according to the present invention will be described 
below, FIG. 2 is a block diagram showing the steps of a method of manufacturing a heat sink sheet having 

apressore^ensitiveadhesive^ormed onHtsonesurfaeer 

[0027] A curing agent and a filler and, if necessary, a flame retardant or the like are blended with an acrylic- 
or urethane-containing pressure sensitive adhesive (11), and the adhesive is coated onto released paper or 
released film to a predetermined thickness by a doctor coating machine or the like (12). The adhesive 
coating is dried by heating, whereby a pressure sensitive adhesive layer is formed on the released paper or 
the released film (separator) (13). A primer for adhesion to silicone is applied to the surface of the pressure 
sensitive adhesive layer by using a brush or a roll coater as required. However, If an adhesion imparting 
agent is blended with silicone, this step is not necessary (14), 

[0028] Independently of the above-described steps, a filler, an adhesion imparting agent, a curing agent 
and the like are blended with silicone (15). This blended silicone is coated onto the primer applied to the 
pressure sensitive adhesive layer, to a predetermined thickness (16). The pressure sensitive adhesive layer 
coated with silicone is heated to adhere the pressure sensitive adhesive agent to silicone by bridge bonding 
(17), thereby forming a heat sink sheet having a pressure sensitive adhesive on one surface (18). 
[0029] FIG. 3 is a schematic view showing a method of forming pressure sensitive adhesive layers on the 
opposite surfaces of a silicone heat sink layer. If pressure sensitive adhesive layers are to be formed on the 
opposite surfaces of a silicone heat sink layer, in the above-described process of manufacturing a heat sink 
sheet having a pressure sensitive adhesive on one surface, the primer for adhesion to silicone has been 
applied to the surface of the pressure sensitive adhesive layer (14), thereby preparing two pressure 
sensitive adhesive layers 3 each having a surface coated with a primer 4. Then, as shown in FIG. 3, the 
two pressure sensitive adhesive layers 3 are arranged in such a manner that the surfaces each coated with 
the primer 4 are opposed to each other, and silicone blended with which a filler and the like is charged into 
and spread in the gap between the opposed surfaces, thereby bringing the two pressure sensitive adhesion 
layers 3 into intimate contact with silicone. Subsequently, the pressure sensitive adhesive layers 3 are 
heated to obtain the heat sink sheet 1 in which the pressure sensitive adhesion layers 3 are integrally 
formed on the top and bottom surfaces of the heat sink silicone layer 2. 

[0030] FIG. 4 is a schematic view showing one example of an apparatus for forming the above-described 
type of heat sink sheet having pressure sensitive adhesive layers on its opposite surfaces. Two rolled 
pressure sensitive adhesive layers 21a and 21b each having a separator are fed with their primer-coated 
surfaces being opposed to but out of contact with each other. Then, silicone blended with a filler is fed into 
the gap between the two pressure sensitive adhesive layers 21a and 21b. The pressure sensitive adhesive 
layers 21a and 21b between which silicone 22 is interposed are inserted between two rolls 23a and 23b 
which are spaced a predetermined distance apart from each other, and the pressure sensitive adhesive 
layers 21a and 21 b are made to run in the opposite direction to the direction In which the material has been 
fed, whereby the pressure sensitive adhesive layers 21a and 21b between which silicone 22 is interposed 
is formed to a predetermined ttiickness. Then, the silicone 22 is heated through a heating zone and is 
adhered to the pressure sensitive adhesive layers 21a and 21 b by bridge bonding, whereby the silicone 22 
is integrated with the pressure sensitive adhesive layers 21a and 21b. 

[0031] The heat sink sheet 1 fabricated in this step can be used in the state of being stuck to a heat source 
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of electronic equipment. In use, as shown in FIG. 5 by way of example, the heat sink sheet 1 according to 
the present invention is stuck to the top of a CPU 31 and a heat sink 32 made of an aluminum plate is 
stacked on the heat sink sheet 1 In this manner, the CPU 31 and the heat sink 32 are secured to each 
other with using any other physical means therebetween, and in addition, it is possible to achieve highly 
efficient heat transfer from the CPU 31 to the heat sink 32. 

[0032] FIG, 6 is a view showing an exampie in which a heat sink sheet having opposite surfaces 
respectively coated with acrylic-containing adhesive layers as pressure sensitive adhesive layers according 
to the present invention is used in a plasma display device. The heat sink sheet 1 is interposed between a 
plasma display panel (hereinafter referred to as PDP) 41 for displaying a picture and information and an 
aluminum plate 42 for dissipating heat generated from the PDP 41 . The heat sink sheet 1 according to the 
present invention is soft and has adhesion, whereby the PDP 41 which is a heat source and the aluminum 
plate 42 can be satisfactorily secured with good adhesion. In addition, no air layer is formed at the interface 
between the heat sink sheet 1 and the PDP 41 nor between the heat sink sheet 1 and the aluminum plate 
42, whereby nearly ideal adhesion can be realized between the PDP 41 and the heat sink sheet 1 and 
between the heat sink sheet 1 and the aluminum plate 42. Owing to this adhesion, the heat conduction 
between the PDP 41 and the heat sink sheet 1 and that between the heat sink sheet 1 and the aluminum 
plate 42 are increased, so that the efficiency of heat transfer from the PDP 41 to the aluminum plate 42 is 
increased. In addition, it is possible to reduce variations in the efficiency of heat transfer among different 
locations in the heat sink sheet 1. Incidentally, although not shown, the PDP 41 and the heat sink sheet 1 
may also be secured by using a securing tool in addition to the pressure sensitive adhesive layer which 
constitutes the heat sink sheet 1 according to the present invention. Incidentally, the aluminum plate 42 
conresponds to a heat sink sheet set forth In the appended claims. 

■-EXAMPLES ■■■ ■ - — 

[0033] Examples of the present invention will be described below, but the present invention is not to be 
construed as limited to any of the examples. 

Example 1 

[0034] A method of manufacturing a heat sink sheet using an acrylic-containing adhesive as its pressure 

sensitive adhesive layers will be described below. 
<tb><sep>{1} Composition of Acrylic-Containing Adhesive 
<tb><sep><sep>SK dyne 1717 GTL {manufactured by The Soken<sep>100 parts 
<tb><sep><sep>Chemical & Engineering Co,, Ltd.) 

<tb><sep><sep>Curing Agent L-45 {manufactured by The Soken<sep> 1 part 
<tb><sep><sep>Chemica! & Engineering Co., Ltd.)<sep> 50 parts 
<tb><sep><sep>Alumina #800 
[0035] The above materials were blended and agitated. 

[0036] (2) Fabrication of Film of Pressure Sensitive Adhesive 

[0037] The acrylic-containing adhesive prepared in the above step (1) is uniformly applied by doctor coating 
to a 1 00-[mu]m-thick PET film having opposite surfaces treated witli a releasing agent. After the acrylic- 
containing adhesive was dried at lOOIdegJ C. for 2 minutes after the application thereof, the film was 
wound up, whereby an 80-[mu]m-thick pressure sensitive adhesive layer was formed. 
[0038] {3) Application of Primer for Silicone 

[0039] A primer for silicone ME 151 {manufactured by Toshiba Silicones) was uniformly applied by a brush 
to the surface coated with an adhesive compound in the above step {2). 
[0040] {4} Composition of Heat Sink Silicone 

<tb><sep><sep>SH 1885 (manufactured by Toray Silicone)<sep>100 parts 

<tb><sep><sep>KE 1950-40<sep> 20 parts 

<tb><sep><sep>Alumina #800<sep>300 parts 

<tb><sep><sep>Silicon Carbide #320<sep>100 parts 

[0041] The above materials were blended and agitated by an agitator, 

[0042] (5) Supply of Silicone Compound and Integra! Formation of Silicone Compound and Acrylic Pressure 
Sensitive Adhesive 

[0043] The PET film was fed from above while being wound off with the pressure sensitive adhesive layer 
coated with the silicone primer being faced down, and in addition, the PET film was fed from below while 
being wound off with a similar pressure sensitive adhesive layer being faced up. Two upper and lower rolls 
were spaced 1 2 mm apart, and the PET film coated with the pressure sensitive adhesive layer and fed 
from above was made to run around the upper roll, while ttie PET film coated with llie pressure sensitive 
adhesive layer and fed from below was made to run around the lower roll, and the silicone compound 
having the above-described composition was fed to a position immediately before the rolls. After the 
thickness of silicone had been made uniform by passing the silicone compound through tie gap between 
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the rolls, silicone was cured by bridge bonding by being passed through a heat zone at 130[deg,] C. for 10 
minutes, and was cut into plates of predetermined size, 
[0044] (6) Evaluation of Fabricated Heat Sink Sheet 

[0045] The PET films (released films) were removed from the work, and the following property values were 
obtained.<sep> 

<tb><sep>Heat Conductivity<sep> 1 Al W/m . K 
<tb><sep>Tensile Strength<sep> 2.1 kg/cm<2> 
<tb><sep>Asker C Hardn0ss<sep>38 

<tb><sep>Shear Strength of Adhesion of Heat Sink<sep> 2.4 kg/cm<2> 
<tb><sep>Sheet to AlumInum<sep>{Material Destruction 
<tb><sep><sep>ln Silicone Layer) 

Example 2 

[0046] A method of manufacturing a heat sink sheet using an acrylic-containing adhesive as its pressure 
sensitive adhesive layers will be described below. 
[0047] {1 ) Pressure Sensitive Adhesive Film 

[0048] The pressure sensitive adhesive film used a rolled film in which a 50-[mu]m-thick acryfic double faoe 
adhesive tape was formed on paper having opposite surfaces treated with a releasing agent {No. 5919, 
manufactured by Nitto Denko Corporation), 
<tb><sep>{2) Composition of Silicone Rubber 

<tb><sep><sep>SH 1885 (manufactured by Toray Silicone)<sep>100 parts 
<tb><sep><sep>KE 1950-40<sep> 20 parts 
<tb><sep><sep>A)umina #800<sep>300 parts 

-<tb><sepxsep>SiliGon Carbide •#320<sep> 100 parts ■ - — 

<tb><sep><sep>KE 1800 C (manufactured by Shin-Etsu<sep> 1 part 
<tb><sep><sep>Chemical Co., Ltd.) 

[0049] The above materials were blended and agitated by an agitator, 

[0050] (3) Supply of Silicone Compound and Integral Formation of Silicone Compound and Acrylic Pressure 
Sensitive Adhesive 

[0051] The film was fed from below while being wound off with the pressure sensitive adhesive layer being 
faced up, and was coated with heat sink silicone by doctor coating. After the coating thickness had been 
made 1 mm, silicone was cured by heat, and was cut into plates of predetermined size. 
[0052] (4) Evaluation of Fabricated Heat Sink Sheet 

[0053] The released paper was removed from the work, and the following property values were obtained- 

<tb><sep>Heat Conductivity<sep> 1 .55 W/m . K 
<tb><sep>Tensile Strength<sep> 18 kg/cm<2> 
<U»<sep>Asker C Hardness<sep>33 
<tb><sep>Shear Strength of Adhesion of Heat Sink 
<tb><sep>Sheet to Aluminum<sep> 2.0 kg/cm<2> 
<tb><sep><sep>(Material Destruction 
<tb><sep><sep>in Silicone Layer) 

Example 3 

[0054] A method of manufacturing a heat sink sheet using an urethane-containing adhesive as its pressure 

sensitive adhesive layers will be described below, 

<tb><sep>(1) Composition of Urethane-Containing Adhesive 

<tb><sep><sep>High Pten P306 (manufactured by<sep>38.3 parts 

<tb><sep><sep>Mitsui Toatsu Chemicals, Inc.) 

<tb><sep><sep>Polyole EP240 (manufactured by<sep>62,7 parts 

<tb><sep><sep>Mitsui Toatsu Chemicals, Inc.) 

<tb><sep><sep>Lead Octyfate<sep> 0.3 part 

[0055] The above materials were blended and agitated by an agitator. 

[0056] (2) Fabrication of Pressure Sensitive Adhesive Film 

[0057] The urethane-containing adhesive was uniformly applied by doctor coating to a 100-"[mu]m-thick PET 
film having opposite suri^aces treated with a releasing agent. After the urettiane-containing adhesive was 
heated at 100[deg.] C. for 30 minutes after the appiicatlon thereof, the film was wound up, whereby a 100- 
[mujm-thick pressure sensitive adhesive layer was formed, 
<tb><sep>(3) Composition and Application of Primer 

<tb><sep><sep>Silane Coupling Agent KBM 403 (manufactured by<sep>10 parts 
<tb><sep><sep>Shin-Etsu Chemical Co., Ltd.), 
<tb><sep><sep>Ethanol<sep>85 parts 
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<tb><sep><sep>H20<sep> 5 parts 

[0058] The above compound was applied to the urethane-containing pressure sensitive adhesive surface 
by using a roll coater. 

<tb><sep>{4) Composition of Heat Sink Silicone 

<tb><sep><sep>SH 1885 (manufactured by Toray Silicone)<sep>100 parts 

<tb><sep><sep>KE 1950"40<sep> 20 parts 

<tb><sep><sep>Alumina #800<sep>300 parts 

<tb><sep><sep>Si!icon Carbide #320<sep>100 parts 

[0059] The above materials were blended and agitated by an agitator. 

[0060] (5) Supply of Silicone Compound and Integral Formation of Silicone Compound and Urethane 
Pressure Sensitive Adhesive 

[0061] The PET film was fed from above while being wound off with the pressure sensitive adhesive layer 
coated with the silicone primer being faced down, and in addition, the PET film was fed from below while 
being wound off with a similar pressure sensitive adhesive layer being faced up. Two upper and lower rolls 
were spaced 1 2 mm apart, and the PET film coated with the pressure sensitive adhesive layer and fed 
from above was made to run around the upper roll, while the PET film coated with the pressure sensitive 
adhesive layer and fed from below was made to run around the lower roll, and the silicone compound 
having the above-described composition was fed to a position immediately before the roils. After the 
thickness of silicone had been made uniform by passing the silicone compound through the gap between 
the rolls, silicone was cured by bridge bonding by being passed through a heat zone at 130[deg,] C. for 10 
minutes, and was cut into plates of predetermined size. 
[0062] (6) Evaluation of Fabricated Heat Sink Sheet 

[0063] The PET films (released films) were removed from the work, and the following property values were 

<tb><sep>Heat Conductivity<sep> 131 W/m . K 
<tb><sep>Tensile Strength<sep> 2.3 kg/cm<2> 
<tb><sep>Asker C Hardness<sep>33 

<tb><sep>Shear Strength of Adhesion of Heat Sink<sep> 2,6 kg/cm<2> 
<tb><sep>Sheet to Aluminum<sep>(Material Destruction 

<tb><sep><sep>in Silicone Layer) 

[0064] In accordance with a first aspect of the present invention, it is possible to provide a heat sink sheet 
having high heat conductivity and the performance of a pressure sensitive adhesive by adhering a pressure 
sensitive adhesive layer to the whole or part of a surface of a heat sink layer. Heat sink sheets which have 
heretofore been known are acrylic-pressure-sensitive-adhesive-containing heat sink sheets and silicone 
heat sink sheets. The acrylic-pressure-sensitive-adhesive-containing heat sink sheets are low in heat 
conductivity and have a heat conductivity as low as approximately 0.5 W/m.K, but has an adherence close 
to pressure sensitive adhesive tape. On the other hand, the silicone heat sink sheets have a heat 
conductivity as low as approximately 1 W/m.K, but has no pressure sensitive adherence. As stated above 
in connection with each of the examples, as compared with such related art heat sink sheets, the heat sink 
sheet according to the present invention has a high heat conductivity of 1 W/m,K or more equivalent to 
those of the silicone heat sink sheets, and also has the performance of a pressure sensitive adhesive. In 
addition, it is not necessary to physically secure a heat source and a heat sink by screws. By using such a 
heat sink sheet according to the present invention in the state of being interposed between a heat source of 
electronic equipment and a heat sink, it is possible to secure the heat sink and the heat source without the 
need for screwing or the like during the assembly of electronic equipment, and in addition, because the 
heat sink sheet according to the present invention is superior in heat conductivity, it is possible to design 
electronic equipment of excellent heat sink performance. Moreover, in the process of manufacturing the 
electronic equipment, it is possible to firmly secure the heat sink sheet of excellent heat conductivity to the 
heat source and the heat sink. 

[0065] According to a second aspect of the present invention, the pressure sensitive adhesive layer 

according to the first aspect of the present invention is made of an acrylic-containing adhesive or an 
urethane-containing adhesive, whereby it is possible to fabricate a heat sink sheet having a strong 
adhesion performance. 

[0066J According to a third aspect of the present invention, in the first or second aspect of the present 
invention, a heat sink filler is intended with the pressure sensitive adhesive layer, whereby it is possible to 
increase the heat conductivity of the adhesive material of low heat conductivity and it is also possible to 
increase the heat conductivity of the entire heat sink sheet. 

t0067J According to fourth to seventh aspects of the present invention, a primer for adhesion to silicone is 
applied to an adhesion imparting agent is used, whereby it is possible to strongly adhere a silicone heat 
sink layer to the pressure sensitive adhesive layer. 

[0068] According to eighth and ninth aspects of the present invention, it is possible to fabricate a heat sink 
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sheet having softness and high adhesion performance. 

[0069] According to tenth to fourteenth aspects of the present invention, the heat sink sheet according to 
the first to seventh aspects is intinnately adhered to and interposed between a plasma display panel and a 
heat sink, whereby it is possible to secure the plasma display panel and the heat sink without using any 
other physical means. 
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